Synchrotron X-ray diffraction on powder samples
High-resolutionpowder diffraction experiments were recorded onBeamline BL16B1 at Shanghai Synchrotron Radiation Facility, SSRF. The samplewas held in1 mm capillary. A MarCCD detector was used. q calibration and linearization were verified using several orders of layer reflections from silver behemate. The measurement of the positionsof the diffraction peaks was carried out using Galactic PeakSolveTM program, where experimental diffractograms are fitted using Gaussian shaped peaks. The diffraction peaks are indexed on the basis of their peak positions, and the lattice parameter and the plane group are subsequently determined.
Structural Modelling and Powder X-Ray Diffraction Analysis
Molecular modeling of 2DPPVwas generated using the Accelrys Material Studio software package. Prof. Yumei Zhang at the College of Materials Science and Engineering, Donghua University, China, allowed us to use their software package to carry out this part of the work.
The initial lattice was created by starting with the space group of Cmcm, with the parameters of a= 6.35 nm, b= 3.62 nm and c= 1.40 nm determined by PXRD experiment. Firstly, we degraded the symmetry of the lattice to P1, inserted the optimized monomer in the empty cell, omitted the redundant carbon atoms and all the hydrogen atoms, and then promoted the symmetry to Cmcm, outputting the crude structure of 2DPPV. Then the lattice model was geometry optimized using the MS Forcite molecular dynamics module (Universal force fields, Ewald summations). Finally, Pawley refinement was applied to define the lattice parameters, producing the refined PXRD profile with a lattice parameter ofa = 6.32 nm, b = 3.57 nmand c = 1.39 nm with R wp and R p values converged to 3.40% and 7.12%, respectively( Fig. 2a and S12) .
Similarly, aneclipsed and staggeredarrangement for 2DPPVwere also examined (Figs. S14 and S16). For eclipsed arrangement, a PXRD pattern witha = b = 3.66 nm and c = 0.36 nm,R wp and R p values converged to 5.39% and 2.94%respectively was also obtained. Overlay of the observed and refined profiles shows good agreement ( Fig.2d and S15 ).The PXRD pattern calculated forthe staggeredarrangement did not match the observed pattern very well ( Fig. 2f and S17 ), possibly ruling sucharrangement out.
Electrochemical Capacity (Supercapacitor) Measurement:
Electrochemical capacity characterizations were conducted on an EG &potentiostat/galvanostat Model 2273 advanced electrochemical system. Aconventional cell with a three-electrode configuration was employed throughout thisstudy. Working electrode was prepared by mixing 2DPPV-X (X=700, 800 and 900) with carbon black(Mitsubishi Chemicals, Inc.) and poly-tetrafluoroethylene (PTFE) binder. The weightratio of the sample, carbon black and PTFE was 80:10:10. A platinum foil wasapplied as a counter electrode with a Ag/AgCl electrode as a reference electrode. Theexperiments were carried out in 6 M KOH solution. The potential range was between-S3 0.8 to 0 V (Ag/AgCl) at different scan rates at the ambient temperature.
Electrochemical catalysed oxygen reduction reaction performance:
The working electrode was prepared by loading a catalyst sample film of 0.60 mg cm -2 onto a glass carbon electrode. First, the ink was prepared by dispersing 10 mg of catalyst (2DPPV-800a) in 500 μL of 1 wt % Nafion ethanol solution, and then sonicatingfor at least 30 min to form a homogeneous dispersion. Next, 6 μL of the catalyst inkwas loaded onto a glassy carbon electrode with a diameter of 5 mm(0.6 mg/cm 2 ).Pt/C ink was prepared by dispersing 4 mg of Pt/C (20 wt% Pt) in 1 mL of ethanol with 35 μL of 5 wt% Nafion solution (40 wt% of Nafion to catalyst ratio), and then 5 μL of Pt/C inkwas loaded onto a glassy carbon electrode. The ink was dried slowly in air, and the drying condition was adjusted by trial and error until a uniform catalyst distribution across the electrode surface was obtained.
Electrochemical measurements of cyclic voltammetry, rotating disk electrode (RDE) and rotating ring-disk electrode (RRDE) were performed by a basic bipotentiostat (Pine Research Instrumentation, USA) with a three-electrode cell system. A rotating glass carbon disk and platinum ring electrode (Pine Research Instrumentation, USA) after loading the electrocatalyst was used as the working electrode, an Ag/AgCl (KCl, 3 M) electrode as the reference electrode, and a Pt wire as the counter electrode. The electrochemical experiments were conducted in O 2 saturated 0.1 M KOH electrolyte for the oxygen reduction reaction. The potential range was cyclically scanned between -1.0 and +0 V at a scan rate of 100 mV/s at the room temperature after purging O 2 gas for 30 min. RDE measurements were conducted at different rotating speeds from 225 to 2500 rpm.
Rotating Ring-Disk Electrode (RRDE) Measurement:
Catalyst inks and electrodes were prepared by the same method as above. The disk electrode was scanned cathodically at a rate of 5 mV s -1 , and the ring potential was constant at 0.5 V vs. Ag/AgCl.
Based on the RRDE result, the HO 2 − (%)and the electron transfer number (n) were determined by the following equations: where I disk is disk current, I ring is ring current, and N is current collection efficiency of the Pt ring, which was provided as 0.37 by manufacture. The glassy carbon electrode with a diameter of 5.61 mm was used in this experiment. Scheme S1. Proposed mechanism of the Knoevenagel condensation reaction. In the first step, deprotonation can be realized by using a base (such as piperidine, Cs 2 CO 3 , etc.) as catalyst to produce cyano group stabilized carbon anion. Then, C-C bond can be formed after nucleophilic substitution. At last, following an elimination, unsaturated olefin bond is produced.
Fig. S1
Thermogravimetricanalysis curve of 2DPPV. The 2DPPV shows high thermal stability up to 400 o C, and it has high carbon yield (68.9%) at 800 o C.
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Fig. S2
FTIR spectra of 2DPPV and the monomers.The observation of transmittance peak at 2250 cm -1 in the FTIR spectra of1, 4-phenylenediacetonitrile(M2) and 2DPPVreveals the existence of -C≡N group. 1 The peak with high intensity at 1693 cm -1 can be ascribed to -C=O stretch for the aromatic aldehyde monomer M1. Most importantly, the signal at 3020 cm -1 which is attributable to C=CH, was found for the as-synthesized 2DPPV.No -C=O stretch signal was observed for 2DPPV, indicating that the olefin bridge moieties were built within the framework of 2DPPV.
Fig. S3
Solid-state 13 C NMR spectra and XPS spectra of 2DPPV (a, b, c) .The peaks at 141 and 127 ppm can be assigned to the carbons in the olefin linkage with H substituent and aromatic rings, respectively (see Fig. S3a ), while the peak at 110 ppm, which should be attributed to the carbon in CN group, is weak. A heavy overlap hampers the assignment of individual signals. From the C1s spectra, aromatic/olefin carbon (284.5±0.1 eV) and the cyano carbon (286.0±0.5 eV) were found ( Fig. S3b) for 2DPPV. Besides, the N1s binding energy at 398.0±0.1 eV can be ascribed to the nitrogen in cyano group for 2DPPV (Fig.  S3c ). Table S7 . 
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Fig. S25
Ragone plot of the supercapacitor based on 2DPPV-800. We consider that the ultrathin graphitic layers with high electrical conductivity for carbon nanosheets, combing with highly porous features, can promote the ion and electron transport in the electrochemical process. Table S5 . Nitrogen physisorption properties of 2DPPV-X (X=700, 800, 900 and 800a).
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